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BIOREMEDIATION AT OU 1

Description

Two in situ broremediation technologies were originally identified as potentially
applicable at OU 1 The methanotrophic co metabolism option relies on
methylotrophic bacteria organisms which utiize compounds containing a single
carbon atom as their nutnent source These bacteria produce a group of enzymes
called methane monooxygenases which breakdown methane molecules into
compounds usable by the organisms These group of enzymes also degrade or co
metabolize trichloroethene (TCE) trichloroethane (TCA) and other halogenated
organics at rates much faster than typical aerobic processes These enzymes
however have exhibited no effectiveness in increasing degradation rates of
tetrachioroethene (PCE)

Another in situ bioremediation technology onginally identified as potentially
apphcable at OU 1 involves aerobic degradation with the addition of hydrogen
peroxide as both an oxygen source and as a free radical catalyst for oxidation of
contaminant compounds (Lagrega Buckingham and Evans pg 597) The introduced
hydrogen peroxide concentration I1s typically imited to approximately 100 to 500
mg/L due to toxic effects on the microorganisms Hydrogen peroxide is injected ailong
with other biologically mediated degradation processes which require large amounts
of oxygen

Effectiveness

The effectiveness of bioremediation at the 881 Hillside i1s limited by the nature
of the contaminants identified at OU 1 Although laboratory studies have shown up to
90% reduction of TCA and TCE concentrations under ideal conditions researchers
remain skeptical as to the full scale applicability of this technology under field
conditions stating that implementation of biodegradation of chlorinated
hydrocarbons In field situations may be hmited by the toxicity of high concentrations
of these compounds to microorganisms and by the slow rate of degradation
possible (Baker and Herson pg 223) In addition PCE a major OU 1 containment s
a highly refractory compound for which there 1s no established field method for
degradation (at rates which make treatment practical)

In addition bioremediation has no proven effectiveness on inorganics leaving
selenium unaffected by the bacteria An aboveground treatment system could be
utihized to remove selenium from extracted groundwater however this would most
likely imit the effectiveness of any reinjection systems designed to recycle nutrients or
non indigenous bacteria




Finally the range of contaminants to be remediated may require the use of
multiple strains of bactena forcing competition for nutnients and increasing the
complexity of the subsurface system Optimal growth conditions would be difficult to
control uniformly due to the heterogenous geology at the hillside and the lack of
avallable water

Implementability

Site conditions at the 881 Hiliside seriously imit the technical implementabiity of
bioremediation at OU 1 The largest concern regarding implementation of
bioremediation at OU 1 nvoives fluild circulation The Phase I RFI/RI clearly
demonstrates the lack of a consistent defined water source beneath IHSS 119 1
Well and borehole data in the area have typically varied with regard to water table
levels and saturated zones Implementation of bioremediation at OU 1 would require
injection of large volumes of water in order to provide nutrients and/or non indigenous
bacteria to treatment zones This may actually mobilize and spread contamination
and may cause severe slumping at the hillside Experience at the hillside with
installation of the French Drain has indicated that silumping 1s a serious concern under
unsaturated conditions let alone under the highly saturated conditions that would be
required for implementation of bioremediation

In addition the hillside 1s primarnily composed of clay claystone and gravely
clay especially in the area of IHSS 119 1 where the majonty of the contamination 1s
believed to onginate Clays have low hydraulic conductivities and small pore spaces
making nutrient and oxygen dispersion eveniy through contamination zone extremely
difficult and uncontrollable The variable soll moisture at the site may inhibit microbial
growth or even kill off bacteria populations should the moisture content fall too low
Factors such as pH temperature and Total Dissolved Solids (TDS) influence microbial
growth and would be very difficult to control due to lack of open pore spaces and
the lack of a defined groundwater pool

Cost

Although O&M and capital costs are not usually high for this form of treatment
the Inclusion of inorganic contaminants such as selenium would warrant additional unit
processes which are not part of a typical biotreatment system If this technology was
implemented aboveground then the capital costs incurred would be very high when
compared to those associated with any existing on site systems (eg the
UV/peroxide treatment system) If the technology was implemented in situ then
additional aboveground treatment would be required regardless to remove Iinorganic
contaminants 1n which case it would still be more cost effective to treat extracted
groundwater through the existing system in the first place
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